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I 83’as’ MON ROE cO UN T o = Water wells completed in the carbonate aquifer in Silurian and Devonian ) The carbonate aqt}ifer in Silurian and Devonia_n rocks underlies the Water-level measurements from three private ground-water-level
LENAWE E COU NTY " e g rocks of northwestern Ohio are capable of supplying several hundred gallons entire study area. _IIS thickness ranges from 170 feet in southeastern Wood monitoring programs were incorporated into the potentiometric-surface map
—-— —= = T HINGTON per minute. Because of its availability, abundance, quality, and nearly County to approximately 1,000 feet in southeastern Sandusky County and for better local definition in selected areas. Water-level data from these
| & E : constant temperature throughout the year, ground water from the carbonate northwestern Lucas County. Itis the uppermost consolidated aquifer, except programs were collected approximately concurrently with U.S. Geological
— i g | I 8320 aquifer is used extensively for rural domestic, livestock, agricultural, and in northwestern Lucas County, where it is overlain by Upper Devonian Ohio Survey data in July 1986. Water-level altitudes from these three programs
|*’ | ‘.\?q‘ | | o\ (/ \\_\ —_—o e industrial water supplies. Walker and others (1970) evaluated the regional Shale.The carbonate aquifer is confined by clay-rich glacial tills and uncon- were reported to within 0.01 foot and were not field checked.
i 2 e O // \,‘\ ; SL ! hydrogeology and the water-bearing properties of the carbonate aquifer as solidated sediments of Quaternary age that range from less than 10 to more
N 7" ‘ \’{7 I 2 / \\ part of the Northwest Ohio Water Plan Inventory conducted by the Ohio t¥1an 100 feef in thickness. S_ermconﬁned, 1§nconﬁncd. or water-table condi-
l ‘] L\ tiarbor View s i \\ Department of Natural Resources. In recent years, because of population tions may exist where conﬁn{ng c.lays are thin or absent. Ground-water levels POTENTIOMETRIC SURFACE
1 1 \\\ - N /v’ 4 =~ N \\ growth, community development, and a need for additional capacity in solid- are below the top of the aquifer o unc?nfined. Aareas. .
: £ = ]"’\_” / and hazardous-waste-disposal facilities, the issue of maintaining abundant The Sequsnce °_f rock f(?rmanons in the Silurian and Devonian sirata of The potentiometric surface indicates the altitude to which water would
l | ® ™ \ ! and contaminant-free ground-water supplies has come to the forefront of the northwestern Ohio is described by Carman (1946, p. 279-283), Forsyth rise in cased wells in the carbonate aquifer in Silurian and Devonian rocks.
. | || 2 552 oL lanning and health agenda at the county level in Ohio. Assessments of the (1968), Janssens (1970a, 1970b, 1977), and by Walker and others (1970). : " etiface sianitable () fordofining Seneralized
| S, - 551 i .55 P 6 568 p g g . ; G The map of the potentiometric s (1) g8
I Yo A A ) © @ _552 : o @\ ground-water resources in selected counties of northwestern Ohio are neces- These workers have shown that the stratigraphy and lateral distribution of the directions of horizontal ground-water movement, and (2) as a reference to
i N 1 o J Reno Beach sary because current information on ground-water flow and ground-water ca:bon_ate-rock fom.xations is not yet defined in detail. Facies changes and define and to compare future rises or declines in water levels of the carbonate
L JERUSALEM ] quality generally are not available. gradational lithologic boundaries have prexl:luded exact placement of forma- aquifer,
@5 550 ° 551 ® 59 a0 This map was produced as part of a ground-water study initiated in 1985 tion.contacts. on geologic maps and geologic sections. In Ehe stu(.iy area, the The period selected for this synoptic survey corresponds with a season
P OREGON @5 56 554 ‘5\\ by the U.S. Geological Survey in cooperation with county and municipal a.quer consists of carbonate rocks: of .Lhe Lockport Dolomlle: Sa%ma Forma- of the water year when ground-water levels in the carbonate aquifer generally
D“c}"’ T e’ / N agencies in Lucas, Wood, and Sandusky Counties. The study was designed o, ] Bafs Tolins Girovg of §11unan BEE e ot K wen Gml.lp' aredeclining. Thisperiod of seasonal declines of water levels in the carbonate
()’““ : B 5% . P \\\\\ o pIO\[li:e[ coung oficials. ::::;;y “;,Jilg.lninm:;séira::uil; efeneral public with Sgo:umbus Limestone, Dundee Limestone, and Traverse Group of Devonian cequifier penegally Vil frien B0y o Sephesbir o Outober. :‘lisg‘: - x::_
552 554 () CHIICREC A OIIEMEVACT KEs : i -level ting at 1-hour recording intervals during the
) @ | @ I @ e 7 ™~ The purpose of this map report is to present the results of a synoptic Ground water occupies and flows through fractures and other zones of ;vtz:;'; ;‘:o cfagzil ‘::i:ie\xteflevel gages recor:;;ﬁ lwl;'ater-level risis B
o / 550 cedg— 87° 8310 survey of ground-water levels in the carbonate aquifer in Silurian and sesoiiiisy paroally developed p Ui oatbegats toslls, Thesefactres ol response to rainstorms at the end of June. The northernmost gages (at wells
4 ] Po e Devonian rocks in Lucas, Wood, and Sandusky Counties, northwestemn openings are assumed to be hydraulically connected within and between 110" d LU-1in L C WO0-121-N in Wood C d
5353 51 !h Y @563 m = : 4 ; ; : : : LU-110-T an 1 in Lucas County, in Wood County, an
4173730 ® uc 5 : \ ’5«-’ C b -_I_- ; . L3 - = Ohio. Ground—_water leve!s from a variety of.well types and well dept_hs in ll'.le geologic formations and to be part of a regional ground-water flow system. $-170-W12 in Sandusky County) recorded highest daily water levels for the
:l.l '_I — T Cuflice S V4 COUNTY carbonate aquifer were mte;preted for lhlds fsurvey. 'I;he lil’s"len“"m:d“}‘? study period on July 1. The more southerly gages (at wells S-129-Y25 and
face of the carbonate aquifer was mapped from water levels measured in §.3 in Sandickv € WO-200-MO24 in Wood County, and LU-3 in
: cOTTA ) Sur in Sandusky County, in 1y,
! 3 7o) 9 410 water wells. Most water-level measurements were made from June 30 METHODS OF INVESTIGATION Lucas County) recorded highest daily water levels for the study period on July
through July 11, 1986.  Additional data from other times were used to 11. Complete descriptions of these well sites and ground-water levels for the
interpret and contour the potentiometric surface. . The land-surface altitude at each well site was détermined either from study period are given in Shindel and others (1986, p. 110, 117, 240-264).
The author expresses appreciation to the many mdnv.lduals anfl property U.S. Geological Survey 7.5-minute topographic maps with 5-foot contour During the synoptic survey, water-level changes of less than 1 foot were
\b\ owners who gran.ted access o w.ater wells used for this synoptic survey. intervals or by leveling from U.S. Geological Survey or U.S. Coast and recorded at six of the eight recorders (Shindel and others, 1986). The water
V - 1 Fondessy Enterprises, Inc., Chemical Waste Management, Inc., .and Waste Geodetic Survey benchmarks near selected wells. The accuracy of the well- level at well WO-200-MO24 in Wood County changed a maximum of 1.5
| / v Management. Inc, Pl'°"id°d_ .w:ater-level flata for wells at 'he‘f Orf.gon, site land-surface altitudes from topographic maps is one-half the 5-foot feet, and the water level in well S-3 southeast of Fremont in Sandusky County
—— S 550 Vickery, and Northwood fac_ﬂ‘"es- respectively. D. Bynum (Um"e's“_y of contour interval, or 2.5 feet. The accuracy of surveyed levels is 0.1 foot. fluctuated approximately 2.5 feet during the synoptic survey. The magni-
) j ' ' Toledo) and D. Cashell (Ohio Department of Natural Resources) provided Water levels, in feet below land surface, were determined by chalked-steel tudes of the observed changes in water level are equal to or less than the 2.5-
520 - ) 7 98 > : i i, : g Q
; o 560 water—lc.avel data frorfl their monitoring programs. Steven R Reiner, U.S. tape, air-line, or continuous recorder. General descriptions of these measure- foot error in determinations of well-site land-surface altitude from topo-
=i Stehe 7 Geological Survey, is gratefully acknowledged for collecting water-level ment techniques are given by Heath (1983, p. 72-73). Garber and Koopman graphic maps.
g MONCLOVA . dara, (1968, p. 11-14) provide additional details on the air-line technique. The
' & e 822 £ ond ,.‘6“ 6] |570 accuracy of the chalked-steel tape and continuous-recorder measurements is
| yon - Oex 7 j ! . 0.01 foot. Air-line measurements are recorded to the nearest foot. Water- Flowin g Wells
% I / = N — 1580 Geogra phic Settmg level altitudes orhydraulic heads are computed by subtracting the water level,
3 in feet below land surface, from the well-site land-surface altitude. . ‘o
L~ T > mie Cel ; The area where flowing wells exist in northeastern Sandusky County
O I S l:—I 590 - The study area (see location inset) consists of the counties of Lucas, ( Most of Lhe_ water levells measured for this synoptic survey re_present and eastern Wood County is shown by a diagonal-line pattern on themap. In
o n ¢ e CmC Z 11 (i ? ‘I ? 31 ‘1 E; s Sandusky, and Wood in northwestern Ohio. These counties comprise nearly staliccaidiiasin i mping vl N iSorlevalswine fneamsed in sorie these areas, the altitude of the land surface is below the altitude of the poten-
- \ﬁ- - [600 T o 1 é 3 K é é '} 8 KILOMETERS 1,400 square miles of the Lake Plains physiographic province (Fenneman, wel_ls that wete lz:zm'g pumped during the mapping perllod. These wel}s gre tiometric surface. These areas are points of discharge of ground water from
> (4 = 1610 1938). Lake Erie and Ottawa County form thenorl};eastem bounda:ides of the dcsxgx}ate;i wxllh P” on the map, and the accompanying water level is the the carbonate aquifer to wells and springs.
v % -0 study area. The study area encompasses parts of four major river drainage pumping level.
/ \< SWAN;I;("')N o basins. The Ottawa River drains northem Lucas County. The Maumee River The altitudes of quarry-floor sumps shown on the map next to the quarry
. = _\.\% e \ﬂ drains western Lucas County and northwestern Wood County. Eastem Lucas syrflbol represent the approximafe altitude of the potentiometric surface, Depressions in the Potentiometric Surface
PR OV[DENCE 7" County, southeastern Wood County, and northwestern Sandusky County are which was calculated by subtracting the depth of the quarry-floor sump as
i i 1 Sandusky C is drained rted by quarry operators from the surrounding undisturbed land-surface -
/ | % g?:s:i::i:; rl:?f:rlz;:z: ag;f;g:ﬁ:;kyago‘:;; is(;)l::tq:;lfsmeal;icke:)zl ::Efude onytgpoa:ryapgic maps. ¢ Hachured contour lines are used to represent depressions in the poten-
o \G{ Blue Creck drainage. Flowing wells are defined as having water-level altitudes above the tiometric surface. Depressions associated with pumped wells or with quarry
\ ‘Neapoli;\)_,/ = The climate is temperate. The 30-year average annual precipitation at well-site land-surface altitude. Water levels in flowing wells with sufficient dewatering are apparent at several locations on the potentiometric-surface
= four weather stations within the study area averages 33.2 inches. " casing at land surface to contain the artesian pressure were measured with a MR-
823 chalked-steel tape. Overflowing wells are indicated by an “F” on the ma
e ® g p.
I e Directions of Ground-Water Flow
-, . _Hor Tis
630~ |
. - COUNTY The direction of regional ground-water flow is from areas of high
Haskin 1582 649 hydraulic head to areas of low hydraulic head. Ground water flows in a
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direction perpendicular to the potentiometric contours. However, in the
carbonate aquifer in Silurian and Devonian rocks, the direction of ground-
water flow may differ locally because of preferential pathways through areas
with secondary porosity, such as fractures and solution channels. Regional
ground-water flow in Wood and Sandusky Counties is from south to north.
Ground-water flow in Lucas County has a west-to-east component west of the
Maumee River and an east-to-west component east of the Maumee River.
There are several notable exceptions to these regional flow patterns: (1) near
the Maumee River, flow is toward theriver, which s aregional discharge area
for ground water, except between Rossford and Maumee Bay, where ground-
water levels are affected by pumping; (2) in other areas where water levels are
affected by pumping from wells or quarry dewatering (Depressions formed
by these conditions are indicated by hachured contours. The pattern of
ground-water flow within these depressions is from highhydraulichead at the
boundary of the depression to low hydraulic head at the center of the
depression.); and (3) in local areas where the aquifer is receiving recharge or
has reduced ransmissivity, whichresults in amounding of the potentiometric
surface.
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AREA WHERE AQUIFER IS UNCONFINED--Gener- POTENTIOMETRIC CONTOUR--Shows altitude at .535 WELL--Number is water-level altitude, in feet above sea Natural Resources, Ohio Water Plan Inventory Report 22, 63 p.
alized area where water-table conditions prevail and water 620 which water would stand in tightly-cased wells; dashed level. P, pumping water-level; F, flowing well
levels are below the base of deposits confining the carbon- where approximate. Contour interval 10 and 20 feet.
A D wscalom] 3 GROUND-WATER-LEVEL GAGE--Upper number is
1&0 *509 local well number. The county prefix has been omitted.

Lower number is mean altitude of waterlevel, in feet above
sea level during study period

NOTE: The potentiometric contours poriray the head in a
dynamic hydrologic system. Because of variations in
hydrogeologic conditions such as well depth, measure-
ment of ground-water levels at different times, water- ).
level changes caused by pumping, and variations in
aquifer recharge and discharge, the potentiometric con-
tours may not conform exactly to the water level at a
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given well x

AREA OF FLOWING WELLS AND SPRINGS--
Generalized area in which wells and springs discharge

SPRING--Discharges from the carbonate aquifer
ground water from the carbonate aquifer at land surface

QUARRY--Shows location of carbonate rock quarry.
Number is approximate altitude of quarry floor or sump, in
feet above sea level
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